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12b.  OiSTRMUTtOM  COCK 


1 3^4B£TRACT  (NUxunum  200  won*) 

The'  RADHS''!  program  was  inititated  in  1980  at  the  suggestion  of  Frank  Press,  Science 
Advisor  to  the  President.  The  objectives  are  to  stimulate  broader  interest  in 
minority  communities  in  careers  in  science  and  engineering  and  to  extablish 
individual  working  relationships  of  students  with  active  researchers  who  may 
become  helpful  mentors  when  students  need  advice  on  college  and  careers  and 
need  letters  of  recommendations.  This  interim  reprot  covers  the  projects,  and 
personnel  participating  in  the  AFOSR  sponsored  1982  RADHS  progiam  directed  by 
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Frank  Press,  Science  Advisor  to  the  President,  stated  in  a  memorandum  dated 
October  23,  1979  that  the  Nation's  and  the  Government's  efforts  to  recruit  and 
sustain  minority  students  in  science  and  engineering  fields  seems  to  have 
plateaued.  Thus,  it  was  suggested  that  the  four  departments  and  three  agencies 
addressed  should  launch  a  program  of  apprenticeships  in  research  laboratories  for 
minority  high  school  students,  beginning  with  the  summer  of  1980. 

In  1979  the  Engineers'  Council  for  Professional  Development  (ECPD)  -  new 
the  Accreditation  Board  for  Engineering  and  Technology  (ABET)  -  conducted  33 
minority  oriented  summer  programs  at  37  schools  of  engineering,  four  of  which 
were  conducted  under  a  contract  with  the  Air  Force  Office  of  Scientific  Research 
(AFOSR).  Thus,  it  was  decided  that  the  Air  Force  Research  Apprenticeships  for 
Disadvantaged  High  Schoolers  (RADHS)  should  augment  its  Uninitiates  Introduction 
To  Engineering  (UNITE)  program  being  conducted  at  Massachusetts  Institute  of 
Technology,  The  University  of  New  Mexico,  Ohio  State  University,  and  Tuskegee 
Institute.  In  1980  programs  were  held  at  each  of  the  schools  except  MIT,  and  a 
total  of  sixty  apprentice-mentors  participated  in  these  programs  and  repeated  in 
1981. 

This  report  covers  the  1982  mentor/student  assignments  by  individual  re¬ 
search  projects  to  be  pursued  at  each  of  the  three  participating  institutions. 

Selection  of  participants  in  RADHS  was  made  by  the  program  directors  with 
the  assistance  of  their  colleagues.  Mentors  were  secured  with  the  assistance  of 
the  deans.  Matching  apprentice  and  mentor  was  done  largely  on  the  applicants 
response  to  the  statement  "Indicate  why  you  want  to  participate  in  this  program." 

Each  of  the  prog"ams  include  classes  in  computer  programming. 

This  year,  projects  at  the  University  of  New  Mexico  are  being  conducted 
in  six  departments  with  nearly  half  in  the  field  of  nuclear  engineering.  The 
majority  of  projects  involve  health,  environment  and  vehicular  traffic  safety. 
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Eight  departments  at  Ohio  State  University  are  involved  in  the  1982  RADHS 
program.  The  projects  involve  the  use  of  electron  microspopes,  computers,  and 
robotics  and  include  air  and  ground  vehicular  safety. 

Tuskegee  Institute  has  involved  four  departments  in  RADHS  projects  -  more 
than  half  in  mechanical  engineering.  Numerous  projects  deal  with  energy  con¬ 
servation  and  alternative  energy  sources,  protective  clothing,  and  electrical 
safey. 

This  is  an  interim  report  and  will  be  followed  next  with  a  report  contain 
ing  a  post-program  evaluation  by  the  mentors  and  apprentices  together  with 
estimated  costs. 
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1982  RADHS 


AT :  The  Ohio  State  University 


Mentor:  Dr.  p,  McDonald _ _  Apprentice:  Melanie  Berg 

Department:  Metallurgical  Engineering  Address:  1111  N  17th  St. 

(Attach  brief  vita,  if  not  previously  1 - 

furnished.)  .  Harrisburg,  PA  17103 


Phone: 


Project:  Development  of  Alloys  in  Aluminum  Air  Batteries  for  Motor  Vehicles 
Brief  description: 

The  study  of  principles,  preparation  of  alloys  and  specimen ts  for  the  scanning 
election  microscope. 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 


OCTIIOM  DV  1111  V  1  1(100 


1982  RADHS 


AT :  The  Ohio  State  University 

Mentor:  Dr.  H.  Weed 

Apprentice: 

Sheila  Brcwn 

Department:  Bio-Medical  Center 

Address : 

7518  Dundalk  Rd. 

(Attach  brief  vita,  if  not  previously 
furnished.) 

Takcma  Park,  MD  20912 

Pnone: 

Project:  Development  of  Hardware  and  Software  Projects 

Brief  description: 


There  will  be  four  specific  hardware  projects  to  build  and  four  software  programs 
written  by  each  apprentice. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


6/22/82 


8/13/82 


DCTIION  OV  INI  V  •\  lOOO 


1982  RADHS 


AT:  The  Ohio  State  University 


Mentor:  Dr.  G.R.  St.  Pierre _  Apprentice: 

Department:  Metallurgical  Engineering  Address: 

(Attach  brief  vita,  if  not  previously 
furnished. ) 


Phone: 


Project :  The  structure  of  carbon  deposits  on  metal  surfaces  and  the  kinetics  of  the 

formation  of  carbon  filaments 

Brief  description: 

The  students  will  study  subject  matter  as  it  relates  to  physics,  make  measurements, 
analyze  data  and  learn  to  use  a  balance  and  electron  microscope. 


David  Bumpus 


79  Ray  St. _ 

Freeport,  NY  11520 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 
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1982  RADHS 


AT;  The  Ohio  State  University 

Apprenti ce:  Trent  Crouch _ 

Address:  2348  Springhill  St. 

Inkster,  MI  48141 
Phone:  _ _ 

■'  Project:  Construction  of  the  two  wind  tunnels  and  laboratory  clean-nip 
Brief  description: 

He  will  be  involved  in  construction  of  the  two  wind  tunnels  and  laboratory 
clean-up.  (Clean-up  consists  of  arranging  equipment  and  supplies  in 
storage  cabinets  for  easy  access.)  Trent  will  also  be  working  in  the  Advanced 
Design  Methods  laboratory  (AEML)  developing  a  catputer  program  that  will 
receive  data  fron  a  data  link. 


Mentor:  Dr.  Richard  Christensen _ 

Depa  rtment :  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


Starting  date  as  a  RADHS  project 


Estimate  completion  date  as  a 
RADHS  project 


8/13/82 


1982  RADHS 


AT:  The  Ohio  State  University 


Mentor:  Dr.  David  Green _  Apprentice:  Parian  Curry _ 

Department:  Engineering  Graphics _  Address:  28836  Beech  Avenue 

(Attach  brief  vita,  if  not  previously 
furnished.)  Inkster,  MI  48141 


Phone: 


Project:  Space  Utilization  &  Alternatives 


Brief  description: 


Analysis  of  laboratory  and  classroom  space.  Students  vail  make  drawings 
of  current  space  utilization  and  alternatives  taking  into  account  good  human 
factor  guidelines. 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 
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1982  RADHS 


AT :  The  Ohio  State  University 


Mentor:  Pr»  Stuart  Collins _  Apprentice:  Leonard  Evans 

Department:  vngin^riny  Address:  2714  Berwick  Blvd 

(Attach  brief  vita,  if  not  previously 

furnished.)  .  _ Columbus,  OH  43209 


Phone: 


Project:  Optical  Ccrputing 


Brief  description: 


Students  will  set  up  and  test  optical  devices,  construct  apparatus  and  perform 
simple  machine  shop  work. 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 


RFTIIRN  RY  .HUY  1  1QR7 


1982  RADHS 


AT :  The  Ohio  State  University 

Mentor:  pr.  Thcmas  Rockwell _ 

Department :  Industrial  &  Systems  Ena. 

(Attach  brief  vita,  if  not  previously 
furnished.) 

Project:  NASA  RF  -  713729 

Brief  description: 

Study  of  pilot's  behavior  during  critical  in  flight  events. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


DCTIIDM  OV  111!  V  1  100') 


6/22/82 


8/13/82 


Apprenti ce :  Freddy  Hanker son 
Address:  2903  Amber  Court 

Columbus,  OH  43227 

Phone: 


1982  RADHS 


AT :  The  Ohio  State  University 


Apprentice:  Sheryl  Jackscn 


Address:  2795  Pamella  Drive 


Columbus,  CH  43207 


Phone: 


project:  The  Movement  of  Polutants  through  VSter 


Brief  description: 

Hie  project  will  involve  short  trips  to  Sandusky  Bay.  The  student  will  work  with 
a  graduate  student.  The  student  will  be  collecting  water  samples  and  helping  to 
analyze  data. 


Mentor:  Dr.  Keith  Bedford _ 

Department:  Civil  Engineering _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 
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1982  RADHS 


Mentor:  Dr.  Karl  Graff _ 

Department:  Welding _ 

(Attach  brief  vita,  if  not  previously 
furnished. ) 


AT :  The  Ohio  State  University 


Apprentice:  George  Kyle _ 

Address:  1409  Lawrence  Rd  N.E. 


Canton,  OH  44705 


Phone: 


Project:  Survey  of  Welding  Engineering 


Brief  description: 

First,  the  student  will  receive  formal  instruction  in  welding  engineering.  Subjects 
covered  include  welding  terms,  electrical  power  supplys,  arc  physics,  and  general 
problems  involved  in  welding.  Actual  demonstrations  used  in  conjunction  with  materials 
covered. 

Second,  the  student  will  learn  basic  metallographies  techniques:  grinding, 
polishing,  and  etching  of  steel  sarrples  for  examination  of  Laser  Vfelding. 

Examination  and  photomicrography  of  these  specimen ts  will  also  be  undertaken. 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 


DCTIIDN  DV  111!  V  1  1 OOO 


1982  RADHS 


AT :  The  Ohio  State  University 


Mentor: _ David  Green _  Apprentice:  April  Love  _ 

Department:  Engineering  Graphics  Address:  1016  Lane  Blvd 

(Attach  brief  vita,  if  not  previously  '  “  ~ 

furnished.)  Kalamazoo,  MI  49001 

Phone: 


Project:  Space  Utilization  and  Alternatives 


Brief  description: 

Analysis  of  laboratory  and  classroom  space.  Students  will  make  drawings 
of  current  space  utilization  and  alternatives  talcing  into  account  good  human 
factor  guidelines. 


Starting  date  as  a  RADHS  project 


6/22/82 


Estimate  completion  date  as  a 
RADHS  project 


8/13/82 


OCTIItSW  DV  111!  V  1  TOO') 


1982  RADHS 


AT :  The  Ohio  State  University 

Mentor:  Dr.  H.  Vfeed _  Apprentice:  Terri  Montague _ 

Department:  Bio-Msdical  Center _  Address:  9004  Jones  Mill  Rd. 

(Attach  brief  vita,  if  not  previously 

furnished.)  .  Chevy  Chase,  MD  20815 

Phone : 


Project:  Development  of  Hardware  and  Software  Projects _ 

Brief  description: 

There  will  be  four  specific  hardware  projects  to  build  and  four  software 
programs  written  by  each  apprentice. 


Starting  date  as  a  RADHS  project  6/22/82 

Lstimate  completion  date  as  a 

RADHS  project  8/13/82 


D  CTt  IOM  DV  1111  V  1 


i  noo 


1982  RADHS 


AT:  The  Ohio  State  University 


Mentor:  pr.  umit  Ozauner _  Apprentice:  Timothy  Morphy 

Department:  Electrical  Engineering  Address:  896  Union  Rd. 

(Attach  brief  vita,  if  not  previously 
furnished.)  Xenia,  OH  45385 

Phone:  _ 

Project:  Mrripi-ing  and  Controlling  Small  Robot  Arm _ 

Brief  description: 

The  design  and  building  of  micro  processor  based  controller  for  the  arm 


Starting  date  as  a  RADHS  project  _ 6/22/82 

Estimate  completion  date  as  a 

RADHS  project  _ 8/13/82 


1982  RADHS 


Mentor:  Dr.  Gary  Kinzel _ 

Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


AT:  The  Ohio  State  University 


Apprentice :  April  Portee 

Address:  4832  W.  Erie  St. 


Chicago,  IL  60644 


Phone : 


Project:  Development  of  Software  to  Support  Undergraduate  Instruction 


Brief  description: 

The  work  will  be  concentrated  in  two  areas:  software  to  support  an 
introductory  course  in  computer  aided  design  and  software  for  an 
interactive  flowcharting  routine  the  2nd  part  of  the  project  will  involve 
the  development  of  a  flowcharting  program  for  general  computer  programs. 
This  program  wall  be  interactive  and  will  permit  the  flowchart  to  be 
changed  at  a  later  date. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


6/21/82 


8/13/82 


1982  RADHS 


AT:  The  Ohio  State  University 


Mentor:  Dr.  Z.  A.  Nemeth _  Apprentice:  Michael  Bayfield 

Department:  Civil  Engineering  _  Address:  1689  Franklin  Pk.  S 

(Attach  brief  vita,  if  not  previously  — — ™— 

furnished.)  .  Columbus,  OH  43205 


Phone: 


Project:  Development  of  Driver  Based  Method  for  the  Evaluation  of  Traffic  Oontrol 
Systems  for  Freeway  Construction  and  Maintenance 

Brief  description: 

The  student  is  involved  in  the  computer  analysis  and  reduction  of  traffic 
data  collected  during  the  testing  of  new  experimental  signs  for  freeway  work  zones. 
The  data  reduction  involves  taking  observations  from  frame  by  frame  replay  of 
film  taken  during  experiments,  displayed  on  a  video  monitor.  This  work  will  be 
done  with  a  high  degree  of  precision. 

The  analysis  of  data  involves  transforming  the  raw  data  obtained  from  video 
display  into  sets  of  vehicular  speeds  and  headways  along  various  locations  in  the 
construction  zone  by  means  of  seme  previously  developed  computer  programs.  It  also 
involves  working  with  some  statistical  computer  packages. 


Starting  date  as  a  RADHS  project  6/21/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 


RETURN  RY  .1111  Y  1  1QR? 


1982 

RADHS 

AT :  The  Ohio  State  University 

Mentor:  Andrew  Iterzouli 

Apprentice:  Michelle  Robinson 

Department:  Electrical  Engineering 

Address :  29677  Spring  Arbor  Dr. 

(Attach  brief  vita,  if  not  previously 
furnished.) 

Inkster,  MI  48141 

Phone: 

Project:  Underground  Mapping  System 

• 

3rief  description: 

Using  two  antennas  (a  dipole  and  spiral)  you  map  the  ground  to  locate  objects 
underground  We  then  process  the  map  in  order  to  discover  what  objects  are 

pipes  and  which  objects  are  rocks  or  clutter.  This  system  is  being  developed 
in  order  to  help  the  utility  caipanies  know  what  is  in  the  ground  before  they  dig  it 
up. 

Starting  date  as  a  RADHS  project 

6/22/S2 

Estimate  completion  date  as  a 

RADHS  project 

8/13/82 

orrtiDM  ov  im  v  i 


1  AOO 


1982  RADHS 


AT:  The  Ohio  State  University 


Mentor:  Dr.  George  Snith _  Apprentice:  Mary  Snith _ 

Department:  Industrial  &  Systems  Engineering  Address:  29855  Hazelwood 

(Attach  brief  vita,  if  not  previously 
furnished.)  Inkster,  MI  48141 

Phone: 


Project:  Ohio  Department  of  Highway  Safety _ 

Brief  description: 

Affect  of  deleneators  on  drivers  ability  to  see  curves  at  night  by  taking 
measurements  and  analysing  data 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a  _ 

RADHS  project  8/13/82 


ornmw  ov  m»  v  i 


1  AOA 


1982  RADHS 


AT:  The  Ohio  State  University 


Mentor:  Dr.  Gregorek _  Apprentice:  Jeffery  Story _ 

Department:  Aero-Astro  Engineering  Address:  2007  Jane  Ave. 

(Attach  brief  vita,  if  not  previously 

furnished.)  .  Columbus,  OH  43219 

Phone: 


Project:  Wind  TUnnel  Experiments _ 

Brief  description: 

Experimentation  in  wind  tunnels  analysis  and  comparison  of  drag  on  small 
model  rockets 


Starting  date  as  a  RADHS  project  6/22/82 

Estimate  completion  date  as  a 

RADHS  project  8/13/82 


PCTIION  RV  .1(11  V  1  1QP9 


1982 

RADHS  1 

^y.The  Ohio  State  University  1 

Mentor:  Dr.  Michael  Bragg 

Apprentice:  Andre  Willis  11 

Department:  Aero-Astro  Engineering 

Address:  831  Kimberly  Circle  | 

(Attach  brief  vita,  if  not  previously 
furnished.) 

Oberlin,  OH  44074  1 

Phone:  1 

Project:  Wind  Tunnel  Experiments 

I 

Brief  description: 

I 

Experimentation  in  wind  tunnels.  Analysis  and  comparison  of  drag  an 
stall  model  rockets. 

Starting  date  as  a  RADHS  project 

6/22/82 

Estimate  completion  date  as  a 

RADHS  project 

8/13/82 

OrTMOM  BV  1111  V  1  moo 


1982  RADHS 


AT:  Tuskegee  Institute 


Mentor:  Donald  C.  FUhr _ 

Department:  Electrical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished. ) 


Apprentice:  Taurus  Brackett _ 

Address:  Rt .  l  Box  161 _ 

Pine  Hill,  AL  36769 

Phone:  (  205  )  963-4815 


Pro.iect:  Conversion  of  Hewlett-Packard  2100  programs  for  use  on 
DEC  VAX-11/750 

Brief  description: 

Phase  I:  During  this  phase,  the  student  will  learn  or  review  the 

fundamentals  of  the  BASIC  computer  programming  language, 
emphasizing  techniques  for  program  debugging. 

Phase  II:  During  this  phase  the  student  will,  for  as  many  programs 

as  t ime  allows : 

a)  Copy  the  program  from  the  HP-2100  to  the  VAX. 

b)  Compile  and  test  for  proper  operation. 

c)  Make  any  changes  necessary  for  execution  on  the  VAX 

d)  Add  enhancements  for  more  efficient  or  effective 
operation . 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31,  1982 


1982  RADHS 


Mentor:  -^ra  ^-^on 

Department:  Engineering _ 

(Attach  brief  vita,  if  not  previously 
furnished. ) 


AT:  Tuskegee  Institute 


.  .  .  Nyrshea  Butts 

Apprentice : _ _ 


Address 


2932  School  Street 


Columbus,  GA  31906 


Phone:  404  S63  3343 


Project:  nptrermi 

Clothing. 

Brief  description: 


ion  of  Permeation  of  Hazardous  Chemicals  through  Protective 


A  permeation  test  cell  developed  by  the  F-23  Committee  of  the  American 
Society  for  Testing  Materials  (ASTM)  is  used  to  determine  the  permeation  of 
hexane  through  polyvinyl  alcohol  glove  material. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31,  1982 


v  *»  w  * 


1 


1982  RADHS 


AT: _ 

Mentor:  Ernest  A.  Grant,  Jr. _  Apprentice:  Theodore  C.  Dixie.,  Jr. 

Department:  Electrical  Engineering _  Address*.  3602  Maggie  Avenue 

(Attach  brief  vita,  if  not  previously  - - - - 

furnished.)  Huntsville,  Alabama  35810 

Phone:  205-859-2436 _ 

Project:  microprocessor  controlled  earth  station  turo  receiver 
Brief  description: 

A  TI  990  Microprocessor  System  and  a  Software  Controlled  Interface  is 
receiver 

used  to  control  TVRO  / T  rTime/Tone  switching,  video  services,  auxiliary,  services, 
and  Optimization  of  TVRO  System  Performance. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  1  -  1982 


July  31,  1987 


1982  RADHS 


AT:  Tuskegee  Institute 


Mentor:  R.  M.  Jenkins _  Apprentice:  Adrai-n  Dudley 

Department:  Mechanical  Engineering  Address:  1228  Bush  Circle 

(Attach  brief  vita,  if  not  previously  - - 

furnished.)  Birmingham,  AL  35208 

Phone:  (205)  780-4316 _ 

Project:  (a)  Tests  with  Water  Table  Apparatus  (b)  Flow  Measurement  (c)  Concentrating 
Solar  Heat  Collector  Tests.  ~~~  ~ 

Brief  description: 

Phase  I:  Conduct  tests  on  water  table  apparatus;  evaluation  of  results. 

Phase  II:  Flow  measurement  tests  using  orifice  plates,  etc.;  application  to 

vortex  controlled  diffusers. 

Phase  III:  Tests  on  concentrating  heat  collector  arrays  under  different 
vacuum  conditions. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7.  1982 

July  31.  1982 


nrnmu  * 


1982  RADHS 


AT:  Tuskegee  Institute 


Mentor:  R.  P.  Ramirez _ 

Department:  Mechanical  Engineering 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprentice Carla  Gayle 
Address:  717  Alvarez  Ave  . 


Whistler  ,  AL  36612 


Phone:  (205)  456-1003 


Project:  Conversion  of  Hewlett-Packard  2100  programs  for  use  on  DEC  VAX-1 

750 - — - - — - - 

Brief  description: 

Phase  I:  During  this  phase,  the  student  will  learn  or  review  the 
fundamentals  of  the  BASIC  computer  programming  language, 
emphasizing  techniques  for  program  debugging. 

Phase  II:  During  this  phase  the  student  will,  for  as  many  programs 
as  time  allows : 

a)  Copy  the  program  from  the  HP-2100  to  the  VAX. 

b)  Compile  and  test  for  proper  operation. 

c)  Make  any  changes  necessary  for  execution  on  the  VAX 

d)  Add  enhancements  for  more  efficient  or  effective 
operation . 


Starting  date  as  a  RADHS  project  June  7,  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31,  19  82 


OCTIIOW  OV  1111  V  1  100<) 


1982  RADHS 


AT: 

Tuskegee  Institute 

Mentor:  l-  Mohiuddin 

Apprentice: 

Constance  Goshea 

Department:  Mechanical  Engineering 

Address: 

P.  0.  Box  242 

(Attach  brief  vita,  if  not  previously 
furnished. ) 

Hurtsboro,  AL  36860 

Phone: 

C  205 )  667-7516 

Project: ( a)  Tests  on  Vortex  Controlled  Diffuser  (b)  Tests 

on  a  One-half  Ton  Heat  Pump 

(c)  Tests  on  Water  Table  Apparatus 

Brief  description: 

Stage  I:  Application  of  flow  measurement  techniques  in  vortex  controlled  ! 

diffusers.  j 

Stage  II:  Building  and  performing  tests 

on  a  heat  pump. 

Stage  III:  Performance  of  tests  on  a  water  table  apparatus.  Evaluation  of 
results . 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31,  1982 


nrTtmu  ©v  vn  V  i  i  no© 


I 


1982  RADHS 


Mentor: 


Benjamin  0.  Okeke 


Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


AT :  Tuskegee  Ins ti tute 


Apprentice:  Jennifer  Hatcher 
Address:  Rt-  2,  Box  207 


Phone : 


Midway,  AL  36053 


(205)  738-3486 


Project: Experimentation  with  Flat-Plate  Collectors  and  Construction  and  Testing  of 
a  Trough-Type  Solar  Concentrator. 

Brief  description: 

Phase  I:  The  apprentice  is  first  introduced  to  the  basic  experimental 

research  methods  (flow  measurements,  temperature  measurements, 
measure  measurements,  etc.)  and  to  the  current  research  going 
on  in  the  area  of  energy  (solar  and  coal). 

Phase  II:  He  then  engages  in  hands-on  experimentation  with  flat-plate 

solar  collectors  and  in  an  extensive  role  in  the  construction 
and  testing  of  a  large  trough-type  solar  concentrator. 

Writing  of  technical  reports  is  an  integral  part  of  this 
phase . 

Phase  III:  In  the  final  phase,  he  tries  some  more  experiments  with  the 
wind  tunnel  and  a  laboratory  steam  power  plant. 


Starting  date  as  a  RADHS  project 


June  7,  1982 


Estimate  completion  date  as  a 
RADHS  project 


July  31,  1982 


1982  RADHS 


Mentor:  B.  O.  Okeke/W.  F.  Clayton 

Department: _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


AT: 

Tuskegee  Institute 

Apprentice:Morgan  Hill 

Address : 

Rt .  6  ,  Box  574 

Phenix  City,  AL  36867 

Phone : 

(205)  298-6705 

Project:  Experimentation  with  Flat-Plate  Collectors  and  Construction  and  Testing  of 
a  Trough-Type  Solar  Concentrator. 

Brief  description: 

Phase  I:  The  apprentice  is  first  introduced  to  the  basic  experimental 

research  methods  (flow  measurements,  temperature  measurements, 
measure  measurements,  etc.)  and  to  the  current  research  going 
on  in  the  area  of  energy  (solar  and  coal). 

Phase  II:  He  then  engages  in  hands-on  experimentation  with  flat-plate 

solar  collectors  and  in  an  extensive  role  in  the  construction 
and  testing  of  a  large  trough-type  solar  concentrator. 

Writing  of  technical  reports  is  an  integral  part  of  this 
phase . 

Phase  III:  In  the  final  phase,  he  tries  some  more  experiments  with  the 
wind  tunnel  and  a  laboratory  steam  power  plant. 


June  7.  1982 


July  31.  1982 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


nrrnfMit  nv  mi  v  T 


1982  RADHS 


AT: 


Tuskesee  Institute 


Mentor :  G.  N.  Kumar _ 

Department :  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished. ) 


Apprentice:  Ovetta  Hobson _ 

Address:  Rt.  1,  Box  574 _ 

Sawverville,  AL  36776 _ 

Phone:  (205)  624-3546 _ 


Project:  (a)  Energy  Management  Studies  (b)  Aerodynamic  Testing  (c)  Cross  Flow  Heat 
Exchange  Performance  Tests. 

Brief  description: 

Part  I:  Energy  Management  Studies:  Performance  tests  on  a  few  air 

conditioning  plants  on  campus.  Evaluating  their  performance  and 
attempt  to  improve  their  efficiency. 

Part  II:  Performing  tests  to  determine  the  effect  of  angle  of  attack  on 

lift  and  drag  coefficients  on  an  airfoil.  Comparison  with  the 
analytical  predictions  will  also  be  made. 

Part  III:  Performance  test  on  cross  flow  heat  exchange  for  different  arrange¬ 

ment  of  bundles . 


Starting  date  as  a  RADHS  project  June  7.  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31,  1982 


OCT1IDM  PV  .1111  V  1  1000 


1 982  RADHS 


AT :  Tuskegee  Institute 


Mentor:  A-  °las _ . _ 

Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprenti ce ;  Yvonne  Hollis _ 

Address*  507  Brandon  Avenue 


Linden,  AL  36748 


Phone:  (205)  295-4139 


project:  Design  of  Involute  Gears 

Brief  description: 

Phase  I:  The  student  will  learn  about  the  basics  of  theory  of  machines, 

read  and  know  about  properties  and  methods  of  drawing  the  involute; 
use  equations  of  the  involute  to  draw  it  for  given  values  of 
parameters . 

Phase  II:  The  student  will  perform  a  series  of  experiments  using  a  black¬ 

board,  chalk,  and  a  disc  with  wrapped  cord  to  draw  involute.* 

The  student  will  analyze  the  motion  of  the  pulleys,  observing 
that  the  pulleys  turn  in  opposite  directions  and  that  if  the 
rotational  motion  of  the  driving  pulley  is  uniform,  the  motion 
of  the  driven  pulley  is  also  uniform. 


Phase  III:  The  student  will  design  and  make  the  experiment  to  demonstrate 

the  above  fact,  using  the  concept  of  involutes  design  and  make 
the  models  of  two  teeth  of  gears  in  mesh,  using  plexiglass. 


Starting  date  as  a  RADHS  project 


June  7,  1982 


Estimate  completion  date  as  a 
RADHS  project 


July  31,  1982 


1982  RADHS 


Mentor:  Amjad  Sheikh  (G.  N.  Kumar) 

Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished. ) 


Project'  Construction  of  Concentrating  Solar  Collector  (b)  Fabrication  of  a 

One-Half  Ton  Heat  Pump. 

Brief  description: 

Part  I:  Construction  and  testing  of  a  concentrating  solar  collector  using 

burnt  out  flourescent  tubes,  etc.  (under  different  vacuum  conditions). 

Part  II:  Construction  and  testing  of  a  heat  pump  to  perform  both  heating 

and  cooling  operations. 


Tuskegee  Institute 


Apprenti ce :  Robert  Holt _ 

5322  Braeburn  Street 


Columbus,  GA  31907 


(404)  563-0692 


Address: 


Phone: 


Starting  date  as  a  RADHS  project  June  7.  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31.  1982 


1982  RADHS 


AT :  Tuskegee  Institute 


Mentor:  Sunday  aAdalumo _  Apprentice:  Sanford  E.  Jeames 

Department:  Electrical  Engineering  Address:  202  2nd  Avenue 

(Attach  brief  vita,  if  not  previously  - - - - 

furnished.)  .  Eutaw,  AL  35462 

Phone:  205-372-4523 


Project:  Study  Degradation  of  Insulating  Materials 


Brief  description: 

Insulating  materials  deteriorate  under  the  action  of  corona  and  high 
voltages.  Study  the  basic  experimental  methods  used  in  the  measurement 
of  high  voltages,  partial  discharges  and  corona.  Design  high  voltage 
voltmeter  to  replace  the  existing  panel  meter.  Calibrate  the  high  voltage 
voltmeter  using  a  standard  voltmeter.  Study  the  basic  principles  of  electric 
circuits.  Use  the  corona  detection  equipment  to  measure  the  partial  dis¬ 
charges  from  high  voltage  connectors  and  minimize  them. 


Starting  date  as  a  RADHS  project  June  7>  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31,  1982 


^ m*i  t>\t  mi  w  i 


1982  RADHS 


AT: 


Tuskegee  Institute 


Mentor:  Mr*  N*  Muruganandam 


Department:  Engineering _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprentice:  JosePh  Jones 
Address:  505  Hightower  Rd. 

Atlanta,  GA  30318 
Phone:  404-794-6260 


Project:  Determination  of  Permeation  of  Hazardous  Materials  through  Protective 
clothing. 

Brief  description: 


A  permeation  test  cell  developed  by  the  F-23  Committee  cf  the  American 
Society  for  Testing  Materials  ( ASTM )  is  used  to  determine  the  permeation  of 
hexane  through  polyvinyl  alcohol  glove  material. 


Starting  date  as  a  RADHS  project 


June  7,  1982 


Estimate  completion  date  as  a 
RADHS  project 


July  31,  1982 


nrnmM  nv  vn  v  n 


1982  RADHS 


AT: _ Tuskegee  Institute 


Mentor:  Dennis  A.  Likens _ 

Department:  Physics _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprentice:  Marcia  R.  Jones 
Address:  “469  Campbell  Drive 


Tuskegee,  AL  36083 


Phone:  (205)  727-3242 


Project:  Designing  Introductory  Physics  Experiments  to  use  a  Microcomputer 


Brief  description:  This  projectis  intended  to  extend  the  use  of  the  Commodore 

VTC-20  microcomputer  into  the  general  physics  teachings  laboratory.  This  summer 
will  be  used  to  explore  some  of  the  basic  applications.  Since  the  VIC-20  is  inex¬ 
pensive,  easy  to  program  in  basic,  quite  durable  and  portable,  and  is  easy  to 
interface  to  other  equipment,  it  should  be  a  good  fundamental  laboratory  tool. 


Phase  I:  During  this  phase,  the  student  will  learn  to  program  the  VIC-20 

computer,  and  learn  about  microcomputers  in  general.  The  apprentice 
will  spend  her  time  learning  to  program  and  operate  the  Commodore  VIC- 
20  and  will  learn  about  microcomputers  in  general.  The  apprentice 
will  have  both  a  VIC— 20  and  a  Heath-Zenith  ET3400  microprocessor  to 
use.  Complete  learning  guides  to  both  will  be  provided  for  her  use. 
This  part  of  the  project  should  take  about  three  weeks. 


Phase  II:  This  phase  will  be  based  upon  how  to  use  data  obtained  in  the  physics 

laboratory.  Several  programs  will  be  developed  to  graph  data,  determine  . 
the  proper  equations,  and. use  error  analysis.  The  apprentice  will  be 
expected  to  do  much  of  the  programming  and  evaluation  of  the  programs. 


Phase  III:  This  phase  will  be  the  portion  interfacing  to  the  real  world.  The 

VIC-20  has  >>”',!lt  ^  analog  to  digital  converters.  In  this  portion, 
experiments  will  oe  devised  to  actually  use  the  computer  to  capture 
and  record  experimental  data.  Data  could  be  in  the  form  of  timings 
or  analog  voltages.  Programs  and  circuits  to  use  the  computer  will 

Starting  date  &  a^fT^lcV  this  last  part  of  th,j£SI 


Estimate  completion  date  as  a 
RADHS  project 


July  31,  1982 


OCTHOM  DV  1111  V  1 


1982  RADHS 


Mentor:  Robert  X.  Jones 

Department:  Electrical  Engineering 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Tuskegee  Institute 


Apprentice:  Ronald  X.  Jones 
Address:  1009  Peyton  Avenue 

Jackson,  Ms  39209 

Phone:  601-969-6651  or  601-948-542 


project:  De£i9^  &  Fabrication  of  Pedal-Powered  Recreation  Boat 


Brief  description: 


Purpose(s):  (1)  To  provide  alternative  to  polluting  motor  boats  on  Lake 

Tuskegee,  which  is  only  200  acres. 

(2)  To  demonstrate  feasibility  of  low-technology  manufacturing 
operations  in  economically-depressed  Tuskegee,  Ala. 


Tasks : 


(1)  Thoroughly  understand  Archimedes  Principle  and  the  concept  of 
buoyancy . 

(2)  Do  preliminary  sketches  for  p2Boat.  Estimate  required  pontoon 
volume  using  40#/cu  ft  estimate  for  wood  and  fiberglass  construction 

(3)  Estimate  materials  required.  Locate  material  sources,  and  locate 
shop  facilities. 

(4)  Learn  fiberglass  application  technique.  Build  pontoons  and  test 
for  leaks  and  buoyancy. 

(5)  Complete  design  and  fabrication  of  paddle-wheel  and  deck  structure. 
Attach  pontoons  and  test. 

(6)  Document  entire  project.  Make  cost  projections  for  producing 

2  boats/week.  Speculate  on  other  wood/f iberglass  products  feasible 
for  manufacture  in  Tuskegee. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31,  1982 
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1982  RADHS 


AT;  Tuskegee  Institute 


Mentor:  s.  Jeelani _ 

Department ftechanical  Engineering _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprentice:  3renda  McDade _ 

Address:  300  Bulls  Avenue 

Tuskegee  Institute,  AL  36088 


Phone: 


(205)  727-2245 


Project:  Desien  of  Load  Cell  and  Calibration  of  the  Universal  Testing  Machine 


Brief  description: 

Stage  I:  The  student  will  learn  the  methods  of  measurement  of  force  and 

the  construction  and  function  of  a  strain  gauge. 

Stage  II:  The  student  will  design  a  tension  specimen,  mount  a  strain  gauge, 

and  conduct  tests  for  the  measurement  of  various  loads. 

Stage  III:  The  student  will  design  a  load  cell  and  calibrate  it.  The  loAd 
cell  will  be  used  to  calibrate  the  universal  testing  machine. 


Starting  date  as  a  RADHS  project  June  7,  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31,  1982 


1982  RADHS 


AT:  Tuskegee  Institute 


Apprenti ce :  Dwannal  McGahee _ 

Address:  p.  o.  Box  33 _ 

Abbeville,  AL  36310 
Phone:  (205)  585-5289 


Project:  Modification  of  the  Present  Heated  Tank  in  Order  to  Study  the  Effect  of 
Agitation  on  Heat  Transfer  Properties. 

Brief  description: 

Phase  I:  To  use  the  library  to  study  the  basic  principles  in  heat  transfer 

and  learn  the  techniques  involved  in  using  different  equipment  to 
modify  the  present  heated  tank. 

Phase  II:  In  this  period,  the  student  will  have  to: 

1.  Fabricate  the  necessary  stand  for  heated  tank. 

2.  Modify  the  inside  and  outside  of  the  tank. 

3.  Put  insulation  around  the  t  ink  and  hoop  up  A  thermometers 
and  a  pressure  gauge. 

4.  Install  an  electric  stirrer. 

Phase  III:  Makes  several  tests  and  detects  any  steam  leakage.  Using  steam 
at  different  temperatures,  measures  the  liquid  temperature  at 
different  time  intervals  and  record  the  results. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 
July  31,  1982 


Mentor:  H.  Mailessi/P.  Mohazzabbi 


Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


r>rriir>M  rw  M»t  \j  i 


1982  RADHS 


AT : _ Tuskegee  Institute 


Mentor:  i.  k.  Kothari _ 

Department:  Physics _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprentice:  Elma  Penn _ 

Address:  642  Parker  Dr. 

Eufaula,  AL  36027 
Phone:  (205)  687-4985 


Project: _ ,  Crystal. .5 tructure.-Studi.es _ 

Brief  description: 

1.  Programmed  self  study  of  basic  crystal  structures’  symmetries;  axial,  planar 
symmetries,  packing. 

2.  Make  models  of  five  basic  crystal  structures,  simple  cubic,  FCC,  BCC,  Rhomboid, 
Hexagonal,  Hexagonal  close-packed. 

3.  Passage  of  waves  through  crystals.  Programed  self  study. 

4.  Experiment.  Behavior  of  mechanical  waves  (water  waves)  through  a  model  crystal 

5.  Crystal  defects  (bubble  model)  film  study  observations. 

6.  Bragg’s  Law.  defraction  and  crystal  structure,  planes.  Self  study. 

7.  Experiment.  Behavior  of  electromagnetic  waves  (microwaves)  through  a  model 
crystal. 

8.  Writing  report. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31.  1982 
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1982  RADHS 


Mentor  m.  Musial _ 

Department:  Mechanical  Engineering 

(Attach  brief  vita,  if  not  previously 
furnished.) 


AT: 


Apprenti 
Address : 


Phone: 


Tuskegee  Institute 


Ce;Jennifer  Purter 


311  Roe  Buck  Avenue 


Eutaw,  AL  35462 


(205)  372-3771 


Project:  Design  of  Load  Cell  and  Calibration  of  the  Universal  Testing  Machine 


Brief  description: 

Stage  I:  The  student  will  learn  the  methods  of  measurement  of  force  and 

the  construction  and  function  of  a  strain  gauge. 

Stage  II:  The  student  will  design  a  tension  specimen,  mount  a  strain  gauge 

and  conduct  tests  for  the  measurement  of  various  loads. 

Stage  III:  The  student  will  design  a  load  cell  and  calibrate  it.  The  load 
cell  will  be  used  to  calibrate  the  universal  testing  machine. 


Starting  date  as  a  RADHS  project  June  7,  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31,  1982 


1982  RADHS 

AT:  Tuskegee  Institute 

Apprenti ce :  Ada  M^rie  Simpson 
Address:  8012  Nicewood  Rd. 

Glen  Allen,  VA  23060 

Phone:  (804)  262-3563 

Project:  Analysis  and  Design  of  a  Rail  Gun 


Mentor:  P.  k.  Ray _ 

Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


Brief  description: 

Weeks  152:. 


During  this  period,  the  student  will  read  and  prepare  back¬ 
ground  information  on  projectile  motion,  why  we  need  projectiles 
at  high  speed,  introduction  to  the  mass  driver  and  rail  gun,  the 
principle  on  which  they  operate,  and  their  limitations. 


Weeks  3  &  4:  During  this  period,  the  student  will  learn  about  different 

components  of  the  rail  gun,  e.g.,  power  supply,  power 
processor,  inductor  pulse  shaping,  plasa  armature,  etc. 


Weeks  5,  6,  &  7:  During  this  period,  the  studs  t  will  write  a  computer  program 

incorporating  in  design  equations,  evaluation  of  rail  gun 
characteristics  for  various  projectile  mass,  and  specific  impulse. 

Week  8:  During  this  period,  the  student  will  tabulate  results  and 

plot  characteristic  graphs. 


Starting  date  as  a  RADHS  project 


June  7,  1982 


Estimate  completion  date  as  a 
RADHS  project 


July  31,  1982 


1982  RADHS 


AT:  Tuskegee  Institute 

Mentor:  m.  Asiam _ _ 

Department!  Mechanical  Engineering 

(Attach  brief  vita,  if  not  previously 
furnished.) 

Phone: 


Apprenti ce :  Monica  Smlth 
Address:  Rt-  2,  Box  H8-A 


Tuskegee,  AL  36083 


Project !  Design  of  Load  Cell  and  Calibration  of  the  Universal  Testing  Machine 

Brief  description: 

Stage  I:  The  student  will  learn  the  methods  of  measurement  of  force  and 
the  construction  and  function  of  a  strain  gauge. 

Stage  II:  The  student  will  design  a  tension  specimen,  mount  a  strain  gauge, 
and  conduct  tests  for  the  measurement  of  various  loads. 


Stage  III:  The  student  will  design  a  load  cell  and  calibrate  it.  The  load  ‘ 
cell  will  be  used  to  calibrate  the  universal  testing  machine. 


Starting  date  as  a  RADHS  project  June  7,  1982 

Estimate  completion  date  as  a 

RADHS  project  July  31,  1982 


1982  RADHS 


AT : _ Tuskegee  Institute 


Mentor  H.  Majlessi _ 

Department :  Chemical  Engineering _ 

(Attach  brief  vita,  if  not  previously 
furnished.) 


Apprentice :  Peter  J.  Smith 
Address:  Rt.  1,  Box  224D 

Shorter,  AL  36075 
Phone:  727-1490 


Project:  Construction  and  Study  of  a  Weir 


Brief  description: 


Phase  I:  To  use  the  library  to  study  the  fundamentals  and  principles 

involved  in  fluid  flow  and  learn  the  techniques  involved  in  using 
different  equipment  to  construct  a  weir  which  will  be  used  for 
collection  of  data  such  as  fluid  velocity,  Head  pressures,  et  . 


Phase  II: 


1 .  Design  of  a  weir 

2.  Construction  of  the  above  design 

3.  Construction  of  different  shape  openings  (such  as  triangular 
rectangular,  v-notch  ,  etc.) 

4.  Installation  of  Head  measuring  device 


Phase  III:  Make  several  tests  using  different  Head  and  different  shape 
openings  in  or-er  to  measure  the  fluid  velocity,  etc. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31,  1982 
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1982  RADHS 


Mentor:  p-  M-  Sagdeo _ 

Department:  Mechanical  Engineering 
(Attach  brief  vita,  if  not  previously 
furnished.) 


A 7:  Tuskegee  Institute 


Apprenti ce :  Ruby  Turner, _ 

Address:  Rt.  1,  Box  68-B _ 

Catherine,  AL  36728 
Phone:  (205)  627-3677 


Project:  Design  and  Fabrication  of  an  Engine  Test  Stand 

Brief  description: 

Phase  I:  During  this  phase,  the  student  will  learn  the  basics  of  1.  C. 

engines  and  study  the  various  components  of  engines.  The  student 
will  also  visit  the  laboratory  to  study  some  actual  engine  test 
s  tands . 

Phase  II:  In  this  phase,  the  student  will  design  a  test  stand  for  a  Cummins 

VT225  6-cylinder  Diesel  engine. 

Phase  III:  In  this  phase,  the  student  will  assist  in  the  fabrication  of  the 
stand  and  installation  of  the  engine. 


Starting  date  as  a  RADHS  project 

Estimate  completion  date  as  a 
RADHS  project 


June  7,  1982 


July  31,  1982 


% 


